Changes in the expression of myometrial ryanodine receptor mRNAs during human pregnancy.
Uterine contraction is triggered by a rise in intracellular free Ca(2+) concentration ([Ca2+]i), and although ryanodine-sensitive Ca(2+) release channels (RyRs) play a key role in the regulation of [Ca(2+)](i) in skeletal and cardiac muscle, much less is known about their role in smooth muscle. In this study, we investigated the expression of RyR mRNAs (ryr1-3) during human pregnancy by examining myometrial samples (n=18) taken, with informed consent and ethical approval, from non-pregnant patients undergoing hysterectomy, and patients undergoing elective caesarean section (at term, prior to or following the onset of labour). Ca(2+) release channel expression was determined both qualitatively and quantitatively, using reverse transcription-polymerase chain reaction (RT-PCR) analysis, RNase protection assays, and in situ mRNA hybridisation. RT-PCR analysis demonstrated that all three ryr genes, as well as the gene encoding the type I inositol 1,4,5-trisphosphate receptor (InsP(3)RI), are expressed in human myometrium. Quantitation by RNase protection assays showed that ryr3 and InsP(3)RI mRNAs are the most abundant, while ryr2 mRNA is barely detectable. In situ mRNA hybridisation confirmed that ryr3 and InsP(3)RI mRNAs are both localised to myometrial smooth muscle cells. The expression of ryr2 and ryr3 mRNA is down-regulated at the end of pregnancy compared to non-pregnant myometrium, indicating that ryanodine-sensitive Ca(2+) release channels are differentially expressed. The relative conservation of ryr1 expression is consistent with a role for Ca(2+) release from ryanodine-sensitive stores in the mechanism of uterine contractility during labour.